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COMPLETE SPECIFICATION 

Improvements in or relating to Change Speed Mechanism. 

Fig. 1 is a vertical cross-sectional view or 



We, Eaton Axles Limited, a British 
Company, of 25, Victoria Street, London, 
S.W.I, do hereby dedare the invention, for 
which we pray that a patent may be granted 
5 to lis, and the method by which it is to be 
performed, to be particnilarly described in 
and by the following statements : — 

This invention relates to power transmitting 
gearing and more particularly to an electro- 
10 magnetically controlled change speed gearing. 
An object of the invention is the provision 
of a simple and economically constructed 
speed change device. 

Another object of the invention is the pro- 
15 vision of a change speed gearing and effective 
ejectromagnetically actuated control means 
therefor. 

According to the invention there is 
provided a change speed mechanism in wliich 

20 two rotatable shafts axe operatively coupled 
together by means of a planetary gearing 
system comprising a ring gear, planet pinions 
and sun gear and whereof the transmission 
ratio is controlled by an armature disc fixedly 

25 secured to the sun gear and movable axially 
relative to the planet pinions and normally 
spring biased toward locking relation of the 
sun gear and planet pinions, said armature 
disc having eircumferentially spaced axial 

50 projections thereon engageable in spaced con- 
tacting static relation a^ong a radial plane 
extending 2>erpendicalar to the axis of the 
armature disc for spacing the major face 
portion of the armature a predetermined dis- 

95 tance from the annular pole face of an 
operating electromagnetic coil upon energi- 
zation of the coil to attract the armature 
toward the coil against resistance of its spring 
bias and thereby effect disengagemient of the 

40 sun gear and planet pinions from locked 
relation and incidentally resist rotation of the 
sun gear. 

In order that the invention may be fully 
understood, it will now be described with the 
45 given drawings, in whidi ; 



a change speed devioe embodying the 
invention ; 

Fig. 2 is a cross-sectional view taken sub- 
stantially along lines 2-2 of Fig. 1 ; and 50 

Fig. 3 is a cross-sectional view taken sub- 
stantially along lines 3-3 of Fig. 1. 

The present invention is du^ected at the 
provision of a change speed device of simple 
and compact design and which is effective in 55 
operation. The device comprises primarQy a 
planetary gear system having electromag- 
netically actuated control means associated 
there^dth effective to permit of either a direct 
1 to 1 or ratio drive of the device upon the 60 
engagement or disengagement thereof from 
the planetary gear system. The electromag- 
netically actuated control means is especially 
of novel construction permitting of an 
immediate shifting thereof for an effective and 65 
efficient gear ratio change operation upon 
energization or deenergization of the electro- 
magnetic actuation as the case may be. 

Referring to the drawings for more specific 
details of the invention, 10 represents 70 
generally a change speed power transmitting 
gear mechanism comprising a gear hoimng 
12, a planetary gear system 14, and a change 
speed control mechanism 16. 

The housing 12 includes a pair of cup- 75 
shaped members 18 and 20 respectively 
suitably secured together at flanged ends 22 
and 24 respectively thereof and having fixedly 
supported at axially oppositely disp<^ed ends 
26 and 28 thereof hub members 30 and 32 r^ 80 
spectively, the purpose of which will 
hereinafter appear. 

The planetary gear system 14 is supported 
witbin housing 12 and includes a shaft '34 
jou mailed in a bushing 36 fitted in an axial 85 
opening 38 provided in hub member 30, a 
shaft 40 journalled in a bushing 42 fitted in 
an axial opening 44 in hub member 32 con- 
centric to opening 38 and a planetary gear set 
comprising a ring gear 46, a sun gear 48, and 90 
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a plurality of pinion gears 50 arranged in 
meshing engagement between the ring and 
Bun gears. 

The ring gear 46 is fixedly held in an - 
§ annular plate 52 which is -fixedly mounted 
upon one end 54 of shaft 34 whereas sun gear 
48 forms a part ai a eleeve member 56 
mounted for free rotation and axial movement 
on shaft 40. 
10 The planet pinion gears 50 are mounted for 
rotation in spaced circumferential relation 
upon an annular plate member 58 which is 
in turn fixedly mounted upon an extensdon of 
shaft 40, and end 60 adjacent thereto being 
15 rotatably supported in a central bore 62 ex- 
lending through shaft 34. An annular plate 
64 is mounted upon shafts 66 supporting the 
pinion gears 50 disposed on the opposite side 
of the gears from plate 58 and provides one 
20 or more radial lugs or ears circiun- 
ferentially spaced upon the plate 64, the 
- purpose of which will hereinafter appear. 
The control mechanism 16 includes au 
annular electromagnetic coil 70 mounted on 
25 and fixedly secured to one end of hub 32, said 
coil being connected to a suitable source of 
electrical cunrent by way of a current supply 
terminal 72 insulatedly mounted, upon cup- 
shaped housing member 20 and an armature 
30 ring 74 adapt^ to cooperate with the coil and 
. the magnetic circuit formed thereby. 

The ring 74 is mounted at ita inner radial 
end in fixed relation upon sleeve 56 for move- 
ment therewith and provides at its outer 
35 circumference a pair of axially extending 
equal ' drcumf erentially spaced fingers 76 
adapted to cooperate with ears 68 on plate 64 
for one extreme axial position of sleeve 56 and 
a plurality of equal annularly spaced detents 
40 78 adapted to engage the vertical inner wall 
■ of housing member 20 in the other extreme 
axial position of sleeve 56. 

The sleeve 56 and armature ring 74 are 
normally axially biased away from coil 70 by 
45 a tension spring 80 arranged axially between 
the sleeve and inner end of hub 32. 

In view of the arrangement of the coil re- 
lative to- housing member 20 and armature' 
ring 74 and the provision that the hcFosing'be 
50 of magnetic material, a magnetic circuit is 
provided about the coil wherein the verUcal 
wall of hoQsmg member 20 at the contact 
points with the detents 78 of armature ring 
74 f (Hm outer pole faces adapted to attract 
55 the armature ring into contact therewith 
upon energization of the coil. The detents 78 
fmrther provide an air gap of predetermined 
. width at the inner pole face ol the coil.- 
- It is to be noted that for economy of con- 
etruction, i^e housing members 18 and 20, 
plates 52, 58 and 64, ring gear, 46, pinion 
gears 50, and armature ring 74 ' are ell 
stamped fmmi eheet metal stock. 

The mechanism 10 is so constructed that 
Supon the assembly of the component parts 



thereof a predetermined amount of prescribed 
Ixdiricant is placed in the housing so as to pro- 
vide for ample lubrication for the movement 
of the parts of the mechanism without the 
necessity of periodic lubrication thereafter for 70 
the satisfactory operation thereof. 

In a normal operation of the mechanism 10 
wherein it is to be used as a change speed 
power transmitting mechanism for producing 
a direct drive under one condition of control 75 
and a reduced ratio- speed in its other 
operating phase wherein the coil is energized, 
a driving force which is delivered to shaft 34 
from a source,, not shown, results in rotating 
rmg gear 46 at the same rate of speed as the 80 
shaft. With the coil deenergized, the sleeve 
56 is axially biased away from the coil result ~ 
ing in the locking engagement of armature 
ring 74 and plate 64 through the cooperating 
engagement of ears 68 and fingers 76 as shown 85 
by dotted lines in Fig. 1. The rotation of 
ring gear 46 which is transmitted to pinion 
gears 50 causes no relative rotation there- 
between because of the locked-up condition 
of the pinion gears and plate 64 through the 90 
action of the sun gear 48 and armature ring 
74 as a fixed part of sleeve 56. Because of 
this lock up of l^e ring, pinion, and sun 
gears, the driving force of the ring gear is 
transmitted directly to the shaft 40 resulting 95 
in rotating it at a like speed to the shaft 34 
for delivery to any suitable mechanism 
adapted to be driven thereby. 

When it is desired to cause a speed reduc- 
tion of mechanism 10, the coil is energized 100 
resulting in setting up a magnetic circuit 
which through the pole faces is formed on the 
vertical wall of housing member 20. The 
armature is attracted thereto and moved 
axially against the resistance of spring 80 105 
effecting disengagement of the ear 68 and 
fingers 76 but at the same time resisting 
rotation of sun gear 48 through the magnetic 
holding force produced between the pole 
faces and the detents 78 on the armature ring. 110 
Because of the arrangement of the detents at 
the outermost circumference of the ring, a 
maximum lever arm and effective holding 
means for resisting rotation of the sun gear 
i» provided. It is to be noted that the sun 1 IS 
gear remains in engagement with the pinion 
gears 50 for both axial positions of the sleeve 
56. With the sun gear in locked, non-rota- 
tive condition the speed of retortion of shaft 
34 is transmitted at a reduced rate through 120 
the ring gear and pinion gears, rolling upon 
stationary sun- gear 48, to the shaft 40 for the 
delivery tlherefrom. The speed reduction 
obtained is predetermined by the ratio 
established between the various gears. 125^ 

When it is again desired to shift the gear- 
ing back to direct drive, it- is only necessary 
that the coil be deenergized whereupon the 
spring 80 effects a qxiick release of the arma- 
ture ring from engagement with the pole 130- 



'668,902 



3 



faces of the magnetic circuit and moves same 
to engagement with plate 64 as previously 
described. The armature ring ia quickly 
responsive to release from the pole faces upon 
5 deenergization of the coil inasmuch as by con- 
trolling the magnetism to the spaced 
circumferential points of the detents 78 in 
cooperation with the pole faces of tihe 
magnetic circuit the residual magnetism pre- 

10 sent is a minimum and is overcome in a 
simple, quick manner. 

It is to be recognized that il it might be 
desirable to utilize the change speed device 
for the purpose of overdrive it is only 

15 necessary that the input and output relation- 
ship of the shafts 34 and 40 be reversed 
wherein the shaft 40 would assume the rela- 
tionship of input shaft to the output shaft 34 
as compared to the reduced reduction speed 

20 ratio hereinbefore described. 

'While this invention has been described in 
connection with certain specific embodiments, 
the principle involved is susceptible of 
numerous other applications that will readily 

25 occur to persons skilled in the art. 
What we claim is : — 

1. Change speed mechanism in which two 
rotatable shafts are operatively coupled to- 
gether by means of a planetary gearing 

50 system comprising a ring gear, planet pinions 
and sun gear and whereof the transmission 
ratio is controlled by an armature disc fixedly 
secured to the sun gear and movable axially 
lelative to the planet pinions and normally 

35 rpring biased toward locking relation of the 
sun gear and planet pinions, said armature 
disc having eireumferentially spaced axial 
projections thereon engageable in spaced 
contacting static relation along a radial plane 

40 extending perpendicular to the axis of the 
armature disc for spacing the major face por- 
tion of the armature a predetermined 
distance from the annnlar pole face of an 
operating electromagnetic coil upon energi- 

45 zation of the coil to attract the armature 
toward the coil against resistance of its spring 
bias and thereby effect disengagement of the 
sun gear and planet pinions from locked re- 
lation and incidentally resist rotation of the 

50 9^^^ gear. 

2. Change speed mechanism according to 
Claim 1, in which en electromagnetic arma- 
ture operating coil is fixedly arranged in a 
housing in encompassing relation to one of the 

55 rotatable shafts so as to provide with a por- 



tion of the housing a magnetio flux circuit 
with a radial inner fiat face of -^e housing 
as a pole face therefor radially disposed of 
the coil-. 

3. Change speed mechanism according to 60 
Claim 1 and 2 , in which the ring azKl sun gears 

of the planetary gearing system are in con- 
tinuous meshing engagement with the planet 
pinions and are all supported with their shafts 
for rotation in a stationary housing. 65 

4. Change speed mechanimn according to • 
any one of the preceding claims, in which one 
of the rotatable shafts is supported for rota- 
tion in a housing and the other shaft is also 
supported for rotation in the housing and ex- 70 
tends into telescoping supported relation with 
the other shaft, and in which the planetary 
gearing system comprises a ring gear fixed 
upon "the first shaft for rotation therewith, a 
plurality of planet pinions supported for 75 
rotation on the second shaft m meshing en- 
gagement -with the ring gear, an annular 
plate mounted on the planet pinions having 
eireumferentially spaced ears extending 
radially outwardly therefrom, a sleeve 80 
mounted for free rotation on and axially 
slidable relative to the second shaft, a sun 
gear on said sleeve in meshing engagement 
with the planet pinions, and an armature ring 
fbcedly secured on said sleeve in axially spaced 85 
relation to the sim wheel and electromag- 
netically operable to change the transmission 
ratio of the gearing by engagement or disen- 
gagement of peripheral fingers therein with 
the ears of the annular plate. 90 

5. A change speed mechanism according to 
Claim 4, in which the armature ring has a 
plurality of eireumferentially spaced axially 
extending detents on the face thereof axially 
disposed from the fingers thereon and co- 95 
operable in friction surface contacting relat* 
ion with a pole face of an electromagn^ic 
armature operating coil to disengage the ears 
and fingers of the plate and armature respec- 
tively and simultaneously inhibit rotation of 100 
the armature. 

6. A change speed mechanism substantially 
as hereinbefore described and shown in Figs. 
1 to 3 of the accompanying drawings. 

STEVENS LANGNER PAKHY & 

Chartered Patent Agents^ 
5/9, Quality Obnrt, Chancery Lane, London, 
W.C.2, and at 120, East 4lst Street, New 
York 17, New York, XJ.S.A. 
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